Abstract: The purpose of this paper is to show that the gap is possibly smaller than 2. Some helpful results are summarized.
Introduction
The well-known one-dimensional cutting stock problem arises when larger stock length are to cut into shorter piece length. The standard linear programming formulation given by Gilmore and Gomory (1961) is the following. Let be given the stock length L and the piece lengths l i , i = 1; : : : ; m, not larger than L, and order quantities b i of piece i, i = 1; : : : ; m. A cutting pattern is a combination of pieces having a total length not larger than L. It can be represented by a nonnegative integer vector a j = (a 1j ; : : : ; a mj ) T . The objective is to minimize the number of stock lengths needed to ful ll the order demands. Hence, z(x) = e T x = min (1) 
where the cutting patterns a j ; j = 1; : : :; n, are the columns of A and b = (b 1 ; : : : ; b m ) T ; e = (1; : : :; 1) T ; x = (x 1 ; : : :; x n ) T .
Relaxing the integrality constraint leads to a linear program having an optimal solution x c . x c is in general fractionally. Let x int denotes an optimal integer solution.
Diegel (1988) suggests the following proposition: the gap between z(x int ) and z(x c ) is less than 1. Two examples and some motivations seem to verify this proposition.
But Fieldhouse (1990) presents counterexamples with z(x int ) ? z(x c ) = 1:0333 : : :
In the paper we show for some special cases that z(x int ) dz(x c )e + 1
where dae denotes the smallest integer not smaller than a. Furthermore bac de nes the largest integer not larger than a and fag is the fractional part of a.
Results

Problemreduction
The continuous solution x c can be dissected according to integer and fractional parts of its components, hence is an integer solution of the initial problem which performs the assertion (5).
Hence, it is only necessary to consider right hand sides b which yield to continuous solutions having components less than 1.
Fundamental statements
According to the previous section we may assume in the following that the components of solutions of the relaxation problem (1) 
be the objective function value using only elementary patterns.
In general, the optimal function value is less than , i.e.
:
Lemma 1 
Proof: The proof is done by induction. The proposition is ful lled for n = 1 with a 11 = b 1 ; a 12 = 0. Let 
The largest gap found
The following example enlarges the gap given by Fieldhouse(1990 
